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8) D Claim(s) are subject to restriction and/or election requirement. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made, 

2. Claims 2-8 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fujikawa et al. (US 6,261,362) in view of Sakata et al (EP 0711854 cited by 
applicants). 

Fujikawa teaches a process for producing a semiconductor wafer with a front 
surface and a back surface and an epitaxial layer of semiconducting material 
deposited on the front surface, wherein the process comprises the following process 
steps: 

(a) a stock removal step comprises grinding the surface of the wafer, mirror 
polishing one side or both sides of the wafer, finish polishing and washing the 
wafer (col. 6, lines 36-43 and Embodiment 2); 

(b) pretreating of the front surface of the semiconductor wafer at a 
temperature of 1150 degrees Celsius in an epitaxy reactor; and 

(c) depositing of the epitaxial layer on the front surface of the pretreated 
semiconductor wafer. 
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Fujikawa differs from the claims in that while Fujikawa prepares the 
semiconductor wafer for subsequent epitaxial deposition using conventional stock 
removal process consists of two or three polishing steps, the claims call for a stock 
removal process consists of only one polishing step. 

Sakata teaches a method for the preparation of a mirror-polished 
semiconductor wafer in which the wafer is subjected to a stock removal polishing 
step as the only polishing step to produce a mirror-polished wafer which is, after 
washing and drying, subjected to an epitaxial deposition of silicon on the mirror- 
polished surface. The single step polishing method of Sakata results in the mirror- 
polished wafer having the same excellent quality as prepared by conventional 
process, which utilizes two or three polishing steps, while increases productivity 
and reduces manufacturing cost by the omission of subsequent polishing steps (col. 
2, lines 11-19; col. 4, Unes 20-33 and 42-57; col. 6, lines 15-35; col. 12, lines 16-33.) 

The subject matter as a whole would have been obvious to one of ordinary 
, skill in the art to modify the process of Fujikawa by performing the above step a) 
using the process taught by Sakata because of the foregoing benefits. That is, by 
the omission of subsequent polishing steps, productivity is improved and production 
cost is reduced. 

For the limitation regarding to the claimed cleaning and drying, see col. 4, 
line 55 in Sakata. 
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For claim 5, see Fig. 5 in Fujikawa, which depicts a wafer pre-processing step 
immediately before the epitaxial deposition. 

For claim 6, see Fig. 5 in Fujikawa, which depicts a wafer pre-processing step 
in, and atmosphere containing hydrogen at a temperature of 1150 ^C. 

For claim 7, see Fig. 5 in Fujikawa, which depicts a wafer pre-processing step 
in a gaseous mixture of H2 and HCl. As for the limitation regarding the amount of 
material removed and the etching rate, it is inherent that the same would occur 
because the pre-treating conditions of the prior art and that of the claimed 
invention are identical. 

For claim 8, Fig. 5 in Fujikawa shows the epitaxial layer deposited has a 
thickness of 4 microns. 

For claim 11, see Fujikawa, col. 1, lines 5-9. 

Claim Rejections - 35 USC § 103 
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 
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4. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fujikawa et al. taken with Sakata et al. as applied to claims 2-8 and 11 above, 
and further in view of Fabry et al. (US 5,219,613). 

The combination Fujikawa et al. and Sakata et al. teaches the claimed 
invention as described above except for the claimed rendering hydrophilic of the 
deposited epitaxial layer using an oxidizing gas (claim 9) or wet-chemical means 
(claim 10). 

Fabry teaches a method in which the surface of a silicon wafer is rendered 
hydrophilic by exposing the wafer in an oxidizing gas (col. 2, lines 52-56) and 
subsequently exposing the oxidized wafer in a solution of organosilicon compound 
(col. 3, lines 4-10; col. 3, lines 60-61 and claim 7). Note that the surface of the 
oxidized wafer has hydrophilic property (col. 6, lines 1-3). 

The subject matter as a whole would have been obvious to one of ordinary 
skill in the art to modify the combined process of Fujikawa and Sakata by rendering 
the surface of the epitaxial silicon layer according to the process taught by Fabry 
because the wafer treated in such a manner has a high storage stability, hence 
preserving its surface nature during a long storage period before the wafer is used 
for the fabrication semiconductor devices on the epitaxial layer, 

5. Because the effective filing date of the present application precedes the filing 
date of the US 6,630,024, a rejection under 102(e) cannot be made. However, due to 
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the difference in inventive entity, an obviousness-type double patenting is 
formulated as follows: 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent 
the unjustified or improper timewise extension of the "right to exclude" granted by a 
patent and to prevent possible harassment by multiple assignees. See In re 
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 
F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 
USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be 
commonly owned with this application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully 
comply with 37 CFR 3.73(b). 

6. Claims 2-11 are rejected under the judicially created doctrine of obviousness- 
type double patenting as being unpatentable over claims 2-9, 15 and 17 of U.S. 
Patent No. 6,630,024. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because of the foUowings: 

Claim 2 of the US' 024 teaches every step of the pending claim 2 except for 
the step of cleaning and drying of the semiconductor wafer. However, such step is 
known in the art as admitted by applicants in page 11 (step (b)) of the pending 
specification. Thus, it would be obvious to one of ordinary skill in the art to employ 
a cleaning and drying step following the pohshing step (a) of claim 2 of the US' 024 
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because such practice is conventional in the art, and the application of a known 
process to make the same would have been within the level of one skilled in the art. 

In addition to the obviousness of the pending claim 2 as stated above, 
limitations of claims 3, 4, 5, 15, 17, 6, 7, 8, and 9 of the US' 024 respectively 
encompass limitations of pending claims 3-11, which render pending claims 3-11 
obvious for the same reason mentioned above with respect to the rejection of claim 
2. 

7. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Trung Dang whose telephone number is 571- 
272-1857. The examiner can normally be reached on Mon-Friday 9:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax 
phone number for the organization where this application or proceeding is assigned 
is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
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Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Trung Dang 
Primary Examiner 
Art Unit 2823 
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